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(54) UQUID MODIFIED ETHYLENIC RANDOM COPOLYMER 
(57)Abstract: 

PURPOSE: To obtain a liquid modified ethylenic random copolymer useful as a modifier or 
modification aid for various resins or rubber-like polymers, a lubricant additive or the like, by 
bonding an unsaturated carboxylic acid derivative component to an ethylenic random copolymer. 

CONSTITUTION: This liquid modified ethylenic random copolymer is formed by bonding an 
unsaturated carboxylic acid derivative component (b) comprising a 3W10C unsaturated 
carboxylic acid or its anhydride or ester to an ethylenic random copolymer (a) composed of 
ethylene and a 3W20C a-olefin. This copolymer satisfies the following requirements: (i) the 
ethylene component content of copolymer (a) is 10W85mol% and its a-olefin component content 
is 15W90mol%, (ii) none and a0 and py signals ascribable to the methylene chain between two 
adjoining tertiary carbon atoms in the copolymer main chain is observed in a 13C-NMR 
spectrum of copolymer (a), and (iii) the content of component (b) is 0.2W50pts.wt. per 
100pts.wt. copolymer (a). 
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[ft*<o&«] 

ft ifWBfli*^<yi||**iJ»t^7 7 h^fi^L 

#^Bg52-23669-S-^a, »4*H852-48639#4*«ft 

t>«lxfcttlB*:**ftv^ 4: < te^A*«-frtt©Efi« 

tt*f©^A:R**{ttcEfri-5r £^£5* Ktittt. © 
llfftts: fc*sH*fe*tTV^S3&s, -tfl>IRJ|ifcW#*rE 

T fc * co^j^: L < /h S v \ 

tttto*tt*tt^*ux*7^^A**-&*i«»f»fti« 
o 75^omrfS(o =r Att«**Wftdtft^# y * 

RtbSO^bTE^i-Srtici*?, «*Lfc**«rt*0>=* 
^ vtm&itm&m &> 6 v > tt W1B <b *x 5 r £ £ JL 

toman* mm&izte*j*ftm&#<o*&&mm<D&m 

#3693Ki\ ^^^>^J^^ J F-^:^3^V^L20(7)a~^- 

\z s S*JS^ft*S3fti^uio<D^FfiSfd*/^^», 
BMS7k»*5 J: V* * f/u^ <b ft 5 ^fifp # /v* v» 

(i) ixf u y ^ 7 y A^l^(Dxf u 



(ii) ge^W>^7>^A^fi^#tf> 13 C-NMR^-<^ 

(iii) ^^fO^/V^>'^#*J53c^^ ; fff , J'&^ 

^uv»7>^*s^fr^iooa:*»ic#LTo.2ft 
10 (w) mm^^^^>^y>y^m^#<D\35 t c 

<Dy"U y ^4>-Cffl^Ufe«KttS U) tfO.Olft^LO. 
4dl/gO(6H(-fc6w 

§SlkWi*&& 3 ft ^ L2O0) a-t^y^bi 

fijc^^xfuy^yy^*!^:, 
3ftv>uioc7)^^fp^/^^>'^> ^(ommfoifote&xf^t 
<o=r. h ft £ ^FtSfn # ^KRWff J«» 

20 tfcW^xfyy^7y^*l^*T^5o 

^ftlOOft&Si^tt LTO . 2ft U * L50mfi«5, # £ L < H 
0.5ftV>L40aSfflO®ia-C*>5o ^ftfP^A-tfvBfcR 
^^^^fiJ#^0.2mfi^«J: , 9^ft<ft5i:, 

^ft(O^W»ttw»»Sji*3&s^5i9J-ftl9. */c50 
S*«J:9#KftStfetBas»<fttK ^o@{btM 
tt3ft«4<ft9, *fc=fAttac-frflc©»*ttA$Ht< ft$ 0 

asJH^*^ 3 ftv^L10^«a»*/^^»RS|tfl:*»¥. 

&t LTJrflcWt-tt. r^y/i^ ***yA« % -^u 

7tKo7^», [2.2,1) — 2-3i 

y-5,6-^/^y^ft^^^fn^;^y^ **tK 

7t Kni7R7^^i x n [2,2.1] — ^ h - 2 

40 /K ^ 9 9 y ;u»xf;i/, t< * * y /i^^/K U"f 
h9tKB**7^A«^f^ t'iy^o [2.2,1] 

is^^^t*^ ^ u ^ x ^ > y a ^s^tiw 1 35t ^> 7 s y 

^^^T'S'J^L^PS^S [77] tt0.01ftV^L0.4dl/ 
g> »*L<tt0.02ftV^U0.3dl/gOt5H"C*jSa K*ft*t 
^xf l/y^7 y Crj] ^0. 
50 oidl/g* M>$ < ftoTt0.4dl/ g J: »5^:#< ftor 
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^^-rc/3>^n-^h^y77^- (GPC) ICioTSOS 
Lfc#^S#*fT (w/n) 114^7, #£L<t23a 

u >m 7 >^ jiai^ u > t Btmm*m* 3 * 10 

7yn#I**-eife^ ^Oif (a) HIO 

l/7-r>^ (b) ^15^V>L90^/i-%, #£L<H20 
^V^L80^/i-%, t < tc#* L< ti30^^L70^yi-%O 
mm-C&Zo *1t s xfuy^ ( a ) fcit^Ra-t 

(c) s H^*«xf i/ y * 7 y ^ 

(c) ^W^ttil«O^V>b30^/l-%, ^KliO 

a^l^filc^ ( a ) ioJ;(;a-tV7^ (b) rt> 

f><C5*a^*T**>6»&Jc:H. (a) J&ftb (b) fig 
»0-&tf Hl00^/W%-e$> t) . xf-uy^ (a) % a 
-tU7^y^ (b) *3*t»|5#«#y:n>7ft» 

(c) frbtez>&m&t*x-ib?>m&iz& y (a) 
(b) *»*5it/ (c) «»o^w-fiioo*/w%-efc 

So 30 

^-CM^U^ttKttS [tj] HiiWttO.Ol 0.4dl/g, » 
£ L < li0.03*V> L0.3dl/g^«6HU:fc 0 . 
atiii^ti300^V>L8000, #£L< h£500&V^L5000cD 

GPCffifcJ;oTSI£Lfc#^*tfMiT (w/ 
n) tt«fm3£JLT* &£L< J*2.8£ATs £<K2.5 
J^T<0«HU:*>5o RWxfuyi^y^A*!^ 
Oxfuy^yy^^fA^xfi/y^^ 

d*HH&/u%j: <4 9o-ti/7^ 



S«xfi/y^7y^A*l^M^-Cfo5S 

^ ^vw— 1 — 'v-rv, 3 — y ^vu— i^<^-f^ s l - 

>\ 1 ^rif^ir > s 1 ^tHtV, 1-^3 

v^iiU, 1.4 — ^U-v^>, 1,4- 

^^s^^ U-Jrffis^is, 1,8- 

1,9-f^vxy, 4-^^/1 — 1 ,4-^^if 5 

5 2 -//i^M^, l, 

5- S/* n^-^ ^ S^x^, 5,8-^> ^ U->^3rlJ- 1: 
Kp t7^ i/y/iif^t5 C i: ^tt 5, 

a i5 r 

— C H2 C H — C H2 C Hz — C H2 C H — 
I r /? a 1 

C4 H$ C4 Hq 

y<^&S^fe5o *ti&s ±IES^»ffi*(C(i, ayfc 

I^^JC 1 —^ir^^^^ig^x^^UfcTIS^ : 
a 

— C H C H2 — C H C H2 — 

1 « 1 

G4 G4 Hq 

L, a /3:fc<fctJK/3 y O^W^^^f l/^Sij:^ 
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a P r s 
• 0 H C H2 — C C H2 — C H2 C H • 
1 8 r $ cc 1 



C 4 Hg 



- C H C H2 C H2 OH — 
! P * 1 
C 4 Hp C4 H 0 
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5^fi^yS^tt5 B (1) 

POB 

B s (1) 

2Po • P B 



Po^a -^-u-^-O^^^^^^^^r^U. 
A-#*Sr^-r 0 (TtfcU K (I) ^lc*5tt 5 
5) ] 

-r-*t>$tt6B«is. TiEsS (ii) 

1.05SBS2 (II) 

±12 B IC*5 * y 

tt*8*r**?i"ii«"C*)»J. G.J.Ray (Macromolecules.I 
0.773 (1977) ) „ J.C.Randall (Macromolecules , 15 ,35 
3 (1982) , J. Polymer Scinnce, Polymer Physics Ed.,1 30 
1.275 (1933) ) s K.Kimura (Polymer ,25,441 (198 

4) ) , hcon^^m^^x, ±m7£m<D?E, po*sj:ot 

fc LXV^o 
RfSftxfl/^7>yA«^lt ff*L<ttTE 
<£>*D#BflI£:3rL-CV^ 0 

1.0+0.3XPe^B^1/ (1-Pe) , 40 

£ 9#£L< ii— 

1.0 + 0.4XPe<B^1/ (1 -Pe) , 

t < Mfr-fc L < tt— «5£ 

1.0 + O.SxPe <B^l/ (1 -Pe) % 

1.3-0.3XPe^B ^1/Pe, 
J: 0 #F £ L < tt— 
1 .4-0.4XPe ^ B ^1/Pe, 
fc < tc# * L < 

1.5-0.5XP E <B ^1/Pe x 50 



#*3* «J*#*BfSW:, 10mm <f> <D f^f^Ti^OOmgO 

^^fc^C0^ 3 C-NMR(D^-<^ a<feiaffl20 l C, 
MfcM&%C25. 05MHz, b/^Sl500Hz, — 

«1 500Hz, ^u^*»9 3gUI*W4.2sec. '</l'.X K 7 /i se 
c, ffi*lll»2000— 5000lHl^S'J^#OT-CaiJ^b, r 
<D^-<? h/^fePE, Po, PoE^tf^mcJ; D*a 

(A) *«««^«:*i-6ai«:EffiT'4: Lt^3 = {^ 

(b) r/i^ /a-^iJ-v 

fc ^ J; 9 W9§!{1-6 r fc 

(n) *5it5»^*»* (w/n) f«SF*3 

(1) &**Mtta<D9m*V x^^* (3€#y-^ 

(!H) *^v>o ^ffltt, ^iM^^e 

<7>GPC (Gel Permeation Chrome tograph) ^P^h&jH 
>£U #T-&MfcEV (Elution Volume) (ZHgHiaRiEtt 
H^^-TSo ^O^PcoSSii. 0.02wt%fc1"5 o 

(2) GPC^J^(cJ:t9KJ(sfOGPC^n^ }^^:7£fc B fltr 
IS (1) lc^i97Ky^^u>«|»o»¥*&^Sn, 
aS^^^fiwSrWffl Uw/n 5o * 
O^^^A/^ap^^^^GPCiiJ^Wii^T^il 

(-f) ft^sf^o. Iwt%{d7^5 J: 5Ko-^n/w<>--fcf 
fc fc 1 KH£ 77^^ (c5>^i-5o 



(5) 



#<&^ 7- 7 8 0 9 8 



10 



(n) TO^Aott ^5E^77^^ \^iW5±M2 . 6 
# L T 0 . 05wt %«*Di" 5 o 

(=) *«0tt*rGPCiaW*S. 

3£® WatersthSf (150*0 - ALC/GPC) 
(p) DupontttJ* (ZORBAXPSM BiModal-) 

(zn) 200 m 1 

(~) *aa nor 

flttiS. lml/min 

mmmfr* (1) *«ITIciBSS«ii:^J:^ 
£/c (2) 9^*/^BI*««o«ETfcSfi;a5*5rtfc 

(l) o*Str«ffl-rs©iJSff*UV\ (1) <Djj&X- 

CH 2 
I! 

/ — -CH 2 -C-CH 2 
) 



^CH-C^He 
0=0 0=0 




0 = 0 



CH-CH 2 
/ \ 



0 = 0 



>»R«ff^t4^tt, R«ttxfi^^7yy^*l^ 

^6O100afi^^LTil«^0.2^V>Ll00fiSa5, » 
*L<tt0.570**ffl<OtSHt?*>5o EJS0>gRa>fflLtfte 

iI3ti20&vNL250 c C. L< tei30 t Cft^L230 c c<£>3& 
Pa 1 ], #*U<fi2#IB*V^L30«FlB"r?*>6o ^tiS- 

(A) , £fcf* (A) &35jR=*<k % ^nn^UVr* 

a, ^y7 p i/y=f^ > ^^^^rfi^, r^y^^A^^ 

(b) , ttttttaett^^^^v^^a^ft: (o 
(a) j:BE=fAtts*» (b) 5 » 

£\ mUtft (A) 5-95fififfl5&tf (B) 95- 5 ft* 
tt, ff*L<tt (A) 10— 90SSSM3<fct* (B) 90-10 

(C) 0>E***tt (A) & (B) CO^fflOOS 
t8C»Ll ^LSOfififflS, L< fc*5fcv^30* 

tt^A«m**afiK4fc«-E^S^5»tt*a^«: (A) 

> • 1 -^ir>^fi^^if<O^ s ^^0^v>Ui0% 
(DztlJ-uis. o-tl/7^^»tt#I^ 
• 7'n fl/y • a^y^^xy^fci^ 
y-^ptvy. 5-x^y^>- 2 - / /W/JOM 5 ^* 
fi£-ft, xf i/y . 7'p f • l t 4-^t^x^ 

^^u^. 1 -^y • 5 - xf !)7 2- 
K^tt*^*<sa**{c:iB^$n5^©te^fijc» (d) 



(6) 
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WEStttiSWS&fE (A) /&#£fcf:i (A) 
fc (B) «»^&*5=fA*»«>*IH00m*»^»L 
T0.1fcV*LlOM:«, #£L<te0.5ftl>L5fifi;g|5(£> 10 

2-^y/f7 > /-/^;V7xyr^ h\ N-^^rv'v* 
— <y/f7/-^;^7xy7^ h\ N. 
N-v^ y/n bf/W- 2 — <y/f7 % /-/V^/W7xy 
7U\ 2-^;^7 p h^y/f7^/K 2- (2.4 
--|,n7x-/l/) *;Vj3-f h^y^^ /K 2 — 

(2,6-^x1^/1^- 4 -^e/i^y y^*-) ^i^V^rV 
— /K ^yyf7^^/u7-f Kfrifo^TV— /v- 
^ ; ^yxi-/u>/r^^>. h y 7x=/^r^^y, 20 
v^t/vy h y n^r— t/vy h y ^r^-r 

h\ >?7x-/i,^7xv?y7^ YtaXtDpT—itzs 
^ ; T-fe h7;wffc K-T~ y ^KfcVo ; -JmsTtV*? 

t k-t- y ism&m \ — ^rU-y f y>r h 7 $ >\ 7 
ir F7^ft K-r ^^^r^^cor/^t K7^y, 
^/:(i7^ft K-7y^7l;2-^/Myh^f^ 

<?/vnr=. y 7 y r , h y y ^/w^^ 

yr, ^t;wy hy^^y rtn^to^^D rih ; 

rh7^f^f!>7A^y7/i/7>f K, Y=7 * 30 

!>7^^/V7^ h\ "f h7xf;U^7A^7-f 

^yf!)7Ar h^/i^-f Kftifo^^A* ; v*y 

^-n-^^^^/W^^Vlftffift, xf 
/U7x^/U^/f^/W^ yf/V7xx/U^ 

i^y ^/i^^;fc/w^ >g£iru>\ ^xf/Wv? 

Y fy-mmsti: ¥<D*f>^r- YThttZtem-fZ^ 40 

rix&IMMga!»»ME (A) (A) 

(B) *»d^*5=f^rit»<O^tH00«*«^#L-C 
il^0.1^V>L2OSftlfi5, L< »0.2<CV^UlO**Sa5 

? $Sl"</U$-*ri/h\ 1.1' -v* ( t -:/^/W</M-3r 
vO -3.3,5- h 'J f/lsis? n^^ri^V, V s ( t 

/u^/u^v-) ^yyntvv^yf y x 2,5-v^y^- 

A- 2,5-v> ( t tV^fVOr**/) — ^ri^>, 2,5- 50 
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v>y ^vW-2.5— ( t -:/^/^A-;*-3rv') ^3f^> 

1/^*7=7 J**? h7^7^ KOJ:5ftatHft-fr», xf 
uy^^^!)i/-F, ^fx/i/-<y^y x i?7!)/U7 

^t^r-yA, p.p' -i^^y^/i^y V^v^ftif 

*»HiUtt, *7>fl^^^y 
7xy-/ut»i, y^~^ »7;« 

i/<7 7^y, M7X77/UF, T7i?y W^ifO^&te 
—tv9—/v&m\M\ t-^vft, -^^^», 

tt#SH£:LTW:. W ^x^Jii, f;^y«7 

ny-<y^^i/yfh7^y, 7^;^y7; K, 

7yt^^V7'f PxMj/K ^<>if V-^/l^^x^/Wfc k 
^v^K, h/uxy^/v^^/H: K^v'K, fsfri/tjJ^T 
^ K, /<7 h;uxyx/^x/u7v? Kft£\ ^^ft^Ji: 

^m^&^ii^l00 t C-27O c Cs $?^L< m20 t t—250 ( C 
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-Y^- ^^*#tt***flc (A) *fctt (A) fc=f^ 

^s^ft (b) fatb*z*j>ftm&mmmz.&wm\ 
[itik«D 10 

#S£H*<D«3»«r* «Jt«l'-5fcJ:o'C*#»fcttH 

^^T&^LfckO (Al/Zr<D^/W£lO, 

• Zr/1 • h/l^nV) £^/l^^AJ^&^-C8 X10- 2 20 

s y ^ =7 ^m z F/hr<D'M&*vmifc#) \zmt& u , m^ss^ 

#*(07kt*P^**i-^«l^«r4lHl»fJjSL^:a 
Sligfil 2-5 y -v— HT*^*#T-eKafi« 1 km 











mm 


2 


3 


4 


5 






> 




> 


S(^/hr) 


50 


200 


55 


50 




yo tr u 


>-l 




u > 


SU/hf) 


240 


1 


240 


270 




1,7-*? 










0.02 










40 


60 


50 


40 


Zr( $ 'J ^7 A 
H^/hr) 


0.08 


0.15 


0.005 


0.04 


Al( $'J^7A 
fiBVhr) 


10 


10 


5 


5 


»SB#ffl(h) 


1 


0.5 


1 


1 




1 


2 


1 


1 
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±fcE« Lfc«SE«2 . 3 . 4*5 £ TJ* 5 Ti# btt^«*(0* 

ft^*U51 /hr, 2401 /hr i: 1~ 5 r t Id «t 0 * y — 
fc. 

r^3Ky-e-100g«ri/^c2-v^i^v 1 t?*Rl, 
$vHtt»E4g (0HMt*W-lO3) SrSSTllIU *i!fffi25kg/ 

cm 2 -G, lso^-eaWBBTkSSRiCSrtTP r. £t££»>*y 
3tl6«i 

1 <0«E#«tt # # 9 * MR/£2S £ ?t^liT'f^ L 

^^^ J f-S750. w/n 1.70, [ jj ] 0.05dl/g, B 
ffil.283 ^ito^M^x^i/y - :7°n t°U>-&m& 
t^200gtm^^>C >-Bl65g£r3£AU j***Tfc:200 € C£ 
-C#i&Lfc« §l#^^200 < CT8Npr^^^tTO7c^, 
-e»» LR«?»**«r#*G>^ * * (c&A 

SrSfe^b, lOO^TlOmmflgOStffiTT-ejSi-rSditdcJ; 

C 7j D (i. 0.05dl/g, w/ n 1.95*5 J: TJ^SItK^ W 
>-K^60^*afil.lwt%T*>ofCo R/St^v^ 

/to 

Hffi^J2 

tmbtltZo VH±OLm<0 [ 77 3 fi0.05dl/g, w/ntt 
1.83, &&Tfitefc-T W yM^^tt^^ 6wt%-C 

H^j2^*5V>T^^U>"g'fi49^e^%. ^nb 0 !/^ 
451^/^%. »¥^»^*830, w/n 1.44, [ tj ] 
0.05dl/g, BMl.20, 3 ^m^0<Dm^k<D^U> - ^ 

t£fi^tz 0 SS % Ri^(d^^^^^u>- • tvy 

itlfc#j2 
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ff200g$rAiXl60t:^#?aL^io 2ffl*)«T 
h^^^^^^ALT^oV^^^TK^l/^r >^16g (6 

1M K3g*1.5B#M^*T«TLfc. STI^Ti, 160*C 

t?4i*mKJE*fTofe:«, i8o f ci-#au. ^wiast- 

0.5nmiHgO«JET^*Rl6<O**^ W VlMsitfi*— 
wttdJ:^ In) #0.05dl/g, w/n #1.63, feK^ 10 

Hft#J 3 

S42^i-%, 1.7-^-^^v ? ^>"g-a:4^/W%. 

#^3:820, w/n 1.89, C v 3 0.05dl/g, Bffil.2 

6, 3^il55^t(Dxf i/y./nfi/y-ij-t 

* * ^ 2 1±< mm 

4^0 C 77 3 Ji0.05dl/g, w/n M:2.0543J:t^tt^C7U 20 
-f ^■rit»O*#*ttl0»t%'C*>Ofc D ft, RttfcJBV* 

jlffi^Jl (^V^^^-U^fi62^^%, — ^rirv-l 
$438^/^%, gfc¥^5H 1 fi970, w/n 1.69, 
[77] 0.06dl/g, $mffi2G(D%tf£<Dx-^U^ 

±J&yo<7> [77] tt0.06dl/g, w/n fi 1.8153 J: t/*l7k 
W ^&j£#0^£te8wt%^ifcofc 0 ft, Sffif- 
• — ^rir>- 1 *g-£#W 13 C-NMR 

t°U^S34^U%, $C^#^fi3570, w/n 1.9 

0, (77] 0.24dl/g, B fill. 25, 3>)ifk7W^x 

^U>- • t°U^fi^200g^^ y/^n-^ 40 

^A-25g£f±i^, 180t;T?8«FraRJ6*:fTO7t. #C^T* 

180^(^ofc**10mmHg(^«JET^*MJ^^n 

^)*>5jS«:S:»7to 0E3=/S^<E> [77) H0.25dl/g, w/ 
nfi2.07:fcJ;U^ !J/VSn-^f^^t* 
tt3wt%-e*>OT^. ft, S/CtwfflV^ffttt^U^ ■ ^ 
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^S45^/l-%, g^i$#T-fil700w/n 1.80, C 77 ] 
0.13dl/g, Blgl.28, 3 ^5Sffil5(0^tt(D^i^U^ • 7" 

J5K*0 [77] H0.14dl/g, w/n Ji 1.96*5 «fc U*tK^ 
W V**»0$W*H5wt%-C«>07^o ft. EJCfcJB 

J6ffi« l 

Hi£#J 1 X*m h flit $L&Vo £NBR t EPDM^r y I/yKt5 
BgoefelTSyi: UTfflV^Tto ENB^EPDM (AM 10trc 1*4 T6 
7x ^u>^S:67^%, 3*§R*22) 35Sfilfl, 0 
^if^frKNBR /W042) 65^4^5, MMM 

(M70) 60fifi£fl, ^^f;u7^u- MSMtSB, > 

2-^;^7 p h^y/f7^ A-0.4fifi:S!5, ^ 

L^®^S60± 5 t:cO 8 -Y o —A* ^ /u 

---WiSSrJIS K6300^2|iC-ca)J3tUfc. 

Mtc, ^M^$:160 e CT205>r^D^L, 150X100X2.5 

mmOv— b^r^L, JIS K630Uc^ C^^y ^V^tz 

S (Hs) , ^151^^ (Tb) , #t/ (Eb) tHJELfc. «S 

^r^:^ 1 td^UfCc 

iCffi^J2 — 5 

Lta««^*L, Hs, Tb*5it^EbSr 

* 1 
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